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Foreword

The text of document 49/852/CDV, future edition 1 of IEC 60444-11, prepared by IEC TC 49,
Piezoelectric, Dielectric and Electrostatic Devices and Associated Materials for Frequency Control,
Selection and Detection, was submitted to the IEC-CENELEC parallel vote and was approved by
CENELEC as EN 60444-11 on 2010-11-01.

Attention is drawn to the possibility that some of the elements of this document may be the subject of
patent rights. CEN and CENELEC shall not be held responsible for identifying any or all such patent
rights.

The following da&é were fixed:

*

— latest date by M@tv the EN has to be implemented
el by p,

at national lev blication of an identical

national standard o%endorsement (dop) 2011-08-01
— latest date by which th ional standards conflicting

with the EN have to be awn (dow) 2013-11-01

Annex ZA has been added by C%EC.
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Ve
Qéorsement notice

The text of the International Standard IEC 6@444-11:2010 was approved by CENELEC as a European
Standard without any modification. A
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Annex ZA
(normative)

Normative references to international publications
with their corresponding European publications

The following referenced documents are indispensable for the application of this document. For dated
references, only the edition cited applies. For undated references, the latest edition of the referenced
document (including any amendments) applies.

*

7

NOTE When an internm\al publication has been modified by common modifications, indicated by (mod), the relevant EN/HD

| %

Publication Year dtle EN/HD Year

IEC 60122-1 2002 rtz crystal units of assessed quality - EN 60122-1 2002
: Generic specification

ment of quartz crystal unit EN 60444-4 -
rs by zero phase technique in a pi-

IEC/TR 60444-4

network ./,
Part 4: M&s}od for the measurement of the
load resona frequency fL, load resonance

resistance RI¥and the calculation of other
derived value artz crystal units, up to

30 MHz

IEC 60444-5 1995 Measurement of quﬁaorystal unit EN 60444-5 1997
parameters -
Part 5: Methods for th rmination of

equivalent electrical pararfeters using
automatic network analyze@hniques and
error correction
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MEASUREMENT OF QUARTZ CRYSTAL UNIT PARAMETERS -

Part 11: Standard method for the determination of the load resonance
frequency f; and the effective load capacitance C,  using automatic
network analyzer techniques and error correction

1 Scope )\
oy

This part of IEC @44 defines the standard method of measuring load resonance frequency
f_ at the nominal val f C_, and the determination of the effective load capacitance C| o at
the nominal frequenc% crystals with the figure of merit M > 4.

M, according to Table 1 %C 60122-1:2002, is expressed in the following equation:

% Mzgzwclm M
~.
¢

This gives good results in a fre@ncy range up to 200 MHz. This method allows the
calculation of load resonance frequen ffset Af|, frequency pulling range Af; 1, and pulling
sensitivity S as described in 2.2.31 of ¥C_60122-1:2002. In contrary to the simple method of
IEC 60444-4, this measurement techni avoids the use of physical load capacitors, and
allows higher accuracy, better reproducibil(n%i:orrelation to the application. It extends the

upper frequency limit from 30MHz by the od of IEC 60444-4 to 200MHz approximately.
This method is based on the error-correcte asurement technique of IEC 60444-5:1995,
and therefore allows the measurement of fLan@ off together with the determination of the
equivalent crystal parameters in one sequence wi@t changing the test fixture.

With this method the frequency f| is searched wheﬂ% reactance X of the crystal has the
opposite value of the reactance of the load capacitanc O

e
XC = —XoL = — /é 2)
aLCL /
()

Furthermore this method allows to determine the effective Io@'capacitance CLeff at the
nominal frequency fom-

2 Normative references @:

The following referenced documents are indispensable for the application @is document.
For dated references, only the edition cited applies. For undated references, the latest edition
of the referenced document (including any amendments) applies.

IEC 60122-1:2002, Quartz crystal units of assessed quality — Part 1: Generic specification

IEC/TR 60444-4, Measurement of quartz crystal unit parameters by zero phase technique in a
n-network — Part 4: Method for the measurement of the load resonance frequency f;, load
resonance resistance R, and the calculation of other derived values of quartz crystal units, up
to 30 MHz

IEC 60444-5:1995, Measurement of quartz crystal units parameters — Part 5: Methods for the
determination of equivalent electrical parameters using automatic network analyzer
techniques and error correction





